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(54) IRREVERSIBLE CIRCUIT ELEMENT 




(57)Abstract: 

PROBLEM TO BE SOLVED: To make an irreversible circuit element small, to 
simplify the assembling, to prevent the strength of a terminal and to improve the 
dispersion in the characteristic. 

SOLUTION: A center conductor 50 is contained in an opening 64 of a laminated 
board 120, and the corresponding conductor and an electrode pattern are 
soldered. Then the laminated board 120 is assembled in a shield case 124, a 
rear side of a center ground conductor of a center conductor 50 is soldered to the 
shield case 124. Then a magnet 82 for DC magnetic field application is provided 
above the center conductor 50, and a cover 84 being a magnetic yoke with the 




shield case 124 is mounted. Since spacers 120A, 120B are provided to the 
laminated board 120, side electrodes 122A, 122B, 122D, 122E of the laminated 
board 120 are placed to an external circuit board and then components are 
connected to an external circuit. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The central conductor section by which the conductor corresponding to 
each port was wound around the ferrite; the non-reciprocal circuit component 
characterized by having had adjustment part-by-volume; in which the adjustment 
capacity corresponding to each port was formed, and having side-face electrode; 
for being formed in the laminated-circuit-board side face of an adjustment part by 
volume, and connecting the interior of a component, and an external circuit. 
[Claim 2] The central conductor section to which the laminating of the substrate 
with which the conductor corresponding to each port was formed was carried out; 
the non-reciprocal circuit component characterized by having had adjustment 
part-by-volume; in which the adjustment capacity corresponding to each port was 
formed, and having side-face electrode; for the central conductor section and an 
adjustment part by volume being formed in the side face of the laminated circuit 
board by which the laminating was carried out, and connecting the interior of a 
component, and an external circuit. 

[Claim 3] The case where the adjustment part-by-volume; adjustment part by 
volume in which the adjustment capacity corresponding to central conductor 
section; each port where the conductor corresponding to each port was wound 
around the ferrite was formed is incorporated; It has the thickness equivalent to 
the thickness of a case. The spacer section prepared in the adjustment part by 
volume; the non-reciprocal circuit component characterized by having side-face 
electrode; for an adjustment part by volume and the spacer section being formed 
in the side face of the laminated circuit board by which the laminating was carried 
out, and connecting the interior of a component, and an external circuit. 
[Claim 4] The case where the adjustment part-by-volume; adjustment part by 
volume in which the adjustment capacity corresponding to central conductor 
section; each port where the laminating of the substrate with which the conductor 



corresponding to each port was formed was carried out was formed is 
incorporated; It has the thickness equivalent to the thickness of a case. The 
spacer section prepared in the adjustment part by volume; the non-reciprocal 
circuit component characterized by having side-face electrode; for the central 
conductor section, an adjustment part by volume, and the spacer section being 
formed in the side face of the laminated circuit board by which the laminating was 
carried out, and connecting the interior of a component, and an external circuit. 
[Claim 5] The non-reciprocal circuit component according to claim 1, 2, 3, or 4 
characterized by forming said side-face electrode in a laminated-circuit-board 
side face after laminating formation of a laminated circuit board. 
[Claim 6] Said central conductor section is a non-reciprocal circuit component 
according to claim 1 , 2, 3, 4, or 5 characterized by forming at least two 
conductors in the same configuration. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts a non-reciprocal circuit component 



like an isolator or a circulator used by the mobile communications of microwave, 
such as a cellular phone, and still more specifically relates to amelioration of that 
terminal structure. 
[0002] 

[Background of the Invention] As a non-reciprocal circuit component used in 
fields, such as microwave, there are some which are shown, for example in 
drawing 7 and drawing 8 . this example is an example of the isolator of a 
concentrated-constant mold, and is shown in drawing 8 (A) -- as ~ central touch- 
down with the conductors 10A, 10B, and 10C of an parallel configuration circular 
to the symmetry in three directions -- it extends from a conductor 12 ~ having -- a 
conductor - the part is constituted, drawing 8 (B) - each - the flat-surface 
configuration of Conductors 10A-10C shows -- having -- **** -- each -- 
Conductors 10A-10C -- central touch-down -- it is formed in the radial at the 
include angle of 120 degrees centering on the conductor 12. 
[0003] and central touch-down - while carrying the RF ferrites 14, such as YIG, 
on a conductor 12, as it bends along with the RF ferrite 14, inserting an insulating 
film (an insulator layer - not shown) between Conductors 10A and 10B and 10C, 
the central conductor section 16 is constituted. The condition of having bent 
Conductors 10A, 10B, and 10C comes to be shown in drawing 7 . 
[0004] On the other hand, the adjustment part by volume 18 has composition 
which carried out the laminating of two or more ceramic green sheets, as shown 
in this drawing (C). The electrode patterns 20A, 20B, and 20C for forming the 
capacitor for adjustment corresponding to each port of the central conductor 
section 16 and the electrode patterns 22A and 22B for touch-down are formed in 
topmost ceramic green sheet 24A. Electrode pattern 22C for touch-down is 
formed in the following ceramic green sheet 24B. The electrode patterns 25A 
(not shown), 25B, and 25C corresponding to electrode pattern 22D for touch- 
down and said conductor patterns 20A-20C are formed in the rear-face side at 
ceramic green sheet 24C of the next bottom. Printing formation of each electrode 
pattern is carried out on a ceramic green sheet for example, with a conductive 



paste. 

[0005] Laminating sticking by pressure of these ceramic green sheets 24A, 24B, 
and 24C is carried out, the ceramic substrate is constituted, and the opening 26 
by which the central conductor section 16 is contained is formed in the center. 
Moreover, the through holes 27A-27C for connecting the upper electrode 
patterns 20A-20C and the lower layer electrode patterns 25A-25C are formed, 
and the through holes 27D and 27E for connecting the upper electrode patterns 
22A and 22B and the lower layer electrode patterns 22C and 22D, respectively 
are formed (refer to drawing 7 ). In addition, a chip capacitor may be arranged as 
an adjustment part by volume 18. 

[0006] Next, explanation of the assembly of the central conductor section 16 and 
the adjustment part by volume 18, and other components contains the central 
conductor section 16 mentioned above in the opening 26 of the adjustment part 
by volume 18, as shown in drawing 7 . And Conductors 10A, 10B, and 10C are 
soldered to the corresponding electrode patterns 20A, 20B, and 20C, 
respectively. Moreover, when obtaining the function as an isolator, the resistance 
29 for termination is soldered between conductor pattern 20C and 22A. The 
terminals 28A-28E for external connection for making connection with the 
external circuit board are fitted over each through holes 27A-27E, and it fixes to 
them with solder. It is made for the external circuit substrate 36 and the terminals 
28A-28E for external connection to serve as the same field which contacts 
electrically at this time, as shown in drawing 8 (D). 

[0007] Next, as shown in drawing 7 , the magnet 30 for direct-current magnetic 
field impression is formed above the central conductor section 16, and these 
whole is equipped with the shielding case 34 for acquiring the York structure over 
covering 32 and a direct-current magnetic field, moreover, the central touch- 
down of the pars basilaris ossis occipitalis of the central conductor section 16 -- 
connection with a conductor 12, or electrode pattern 22D for touch-down of the 
adjustment part by volume 18 and a shielding case 34 is made by approaches, 
such as a solder reflow. A non-reciprocal circuit component is produced as 



mentioned above. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, according to the background 
technique, the through hole for external connection is used for connection the 
exterior and inside a component. However, there are following un-arranging in 
such a background technique. 

[0009] (1) the components which portable electronic devices, such as a mobile 
phone, have spread quickly in recent years, and are used for such a device - 
receiving - a non-reciprocal circuit component - including - a miniaturization 
and the reduction in the back -- compound-ization etc. is demanded further. Then, 
although it has corresponded by making area of a through hole small as much as 
possible conventionally in order to secure an adjustment capacity required of the 
substrate of low area as much as possible, this technique is already becoming a 
limitation technically. 

[0010] (2) As shown in drawing 8 (D), an activity takes time and effort and a 
process becomes very complicated from the need of aligning so that the inferior 
surface of tongue of all the terminals 28A-28E for external connection of a non- 
reciprocal circuit component may contact the front face of the external circuit 
substrate 36. Moreover, the terminals 28A-28E for external connection may fall 
out from through holes 27A-27E at a solder reflow process, or the stress 
concentration by the thermal expansion of a terminal may arise near a through 
hole, and a crack may occur. Generating of such a crack causes the fall of 
terminal reinforcement, as a result serves as hindrance of the miniaturization of 
components, and low-pricing. 

[001 1] (3) The through hole for external connection, i.e., the solder connection 
place which is the factor of dispersion in a property, surely exists in a signal- 
transmission on the street. For this reason, there is un-arranging [ that the 
property between each port which constitutes a non-reciprocal circuit component 
(especially inductance component) will vary ]. 

[0012] This invention is what noted the above point, and that purpose is attaining 



miniaturization of a non-reciprocal circuit component, simplification of assembly, 
and low-pricing. Other purposes are preventing the fall of the reinforcement for a 
terminal area. Furthermore, other purposes are improving dispersion in a 
property. 
[0013] 

[Means for Solving the Problem] 

[Description of the Invention] According to this invention, a side-face electrode is 
prepared in the side face of the laminated circuit board which constitutes an 
adjustment part by volume. A side-face electrode is formed after production of for 
example, an adjustment part by volume. A side-face electrode is connected with 
an external circuit through the terminal electrode prepared in the resin section of 
a case. Or the spacer section is prepared in an adjustment part by volume, and a 
side-face electrode is formed in the laminated-circuit-board side face of an 
adjustment part by volume and the spacer section. In this case, a side-face 
electrode is connected with a direct external circuit. And transfer of the signal of 
the interior of a non-reciprocal circuit component and an external circuit is 
performed through these side-faces electrode. In this invention, the through hole 
or terminal for external connection are not used. 
[0014] 

[Effect of the Invention] According to this invention, there is the following 
effectiveness. 

(1) Since a side-face electrode is used for connection with the exterior, it is not 
necessary to prepare the detailed through hole which needed the high technical 
force, simplification of assembly can be attained, and the miniaturization of a 
laminated circuit board also becomes possible. Cost can also be reduced. 

(2) There is also no generating of the crack which was being concentrated on the 
outskirts for external connection of a through hole, and the fall of the 
reinforcement for a terminal area is also prevented. 

(3) Dispersion in the property which the solder connection in the through hole 
part for connection produces owing to is prevented, and a property is improved. 



The above and other purposes of this invention, the description, and an 
advantage will become clear from following detailed explanation and a following 
accompanying drawing. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of 
invention is explained to a detail, referring to an example. A side-face electrode is 
formed in an adjustment part-by-volume side face by the same printing for 
example, as a laminating chip etc., and the technique which can be burned. The 
terminal electrode prepared in the resin section of a case is used for connection 
with an external circuit. When a side-face electrode is prepared in the adjustment 
part by volume which added the spacer section, a side-face electrode is 
connected to a direct external circuit. According to this invention, a non-reciprocal 
circuit component can be mounted on a circuit by the same technique as 
laminating components. 
[0016] 

[Example 1] First, an example 1 is explained, referring to drawing 1 and drawing 
2 . central touch-down circular [ the central conductor section 50 is the same as 
that of the background technique mentioned above fundamentally, and ] to a 
radial at the include angle whose conductors 52A, 52B, and 52C of an parallel 
configuration are 120 degrees as shown in drawing 2 (A) - it extends from a 
conductor 54 ~ having -- a conductor - the part is constituted, and central touch- 
down - while carrying the RF ferrites 56, such as YIG, on a conductor 54, as it 
bends along with the RF ferrite 56, inserting an insulating film (not shown) 
between Conductors 52A and 52B and 52C, the central conductor section 50 is 
constituted. The condition of having bent Conductors 52A, 52B, and 52C comes 
to be shown in drawing 1 . 

[0017] In addition, the locations to the RF ferrite 56 come to differ due to an 
insulating film, and Conductors 52A, 52B, and 52C cause dispersion in the 
property between each port, for example, the beginning -- an insulating film -- 
inserting - a conductor - 52A - previously - bending - a degree - an insulating 



film ~ inserting - a conductor - 52B - bending - a degree - an insulating film - 
inserting - a conductor -- if 52C is used as bending wooden clogs, spacing to the 
RF ferrite 56 will become large in order of Conductors 52A, 52B, and 52C, and 
will influence a property. Then, he is trying for the property between each port to 
be usually in agreement with devising the configuration of Conductors 52A, 52B, 
and 52C. 

[0018] However, in this example, while making thickness of a conductor thin, it is 
possible to make at least two [ 52B and 52C ], for example, conductors, into the 
same configuration by making it stick those bendings to a RF ferrite. Thereby, 
about Conductors 52B and 52C, what kind of sequence is sufficient also as the 
folding sequence of Conductors 52A, 52B, and 52C, and it can aim at 
improvement in productivity. An example of a dimension is shown in drawing 2 
(B) (a unit is mm). 

[0019] Next, the adjustment part by volume 60 has composition which carried out 
the laminating of two or more ceramic green sheets which have the same 
electrode pattern as the background technique mentioned above. The topmost 
electrode patterns 62A-62E are shown in drawing 1 . The electrode patterns 62A, 
62B, and 62C are electrode patterns for forming the capacitor for adjustment 
corresponding to each port, and the electrode patterns 62D and 62E are 
electrode patterns for touch-down. Moreover, the opening 64 by which the central 
conductor section 50 is contained is formed in the center of the adjustment part 
by volume 60. 

[0020] By the way, in this example, in order to connect the electrode pattern of 
each class, the side-face electrode is prepared instead of the through hole. That 
is, the electrode patterns 62A-62C for adjustment capacitors are connected to 
the side-face electrodes 66A-66C, respectively, and the electrode patterns 62D 
and 62E for touch-down are connected to the side-face electrodes 66D and 66E. 
If another word is carried out, the side-face electrodes 66A-66E are formed 
instead of the through holes 27A-27E of said background technique. Printing / 
printing formation of these side-face electrodes 66A-66E is carried out for 



example, with a foreign news paste. 

[0021] Next, the shielding case section 70 for acquiring the York structure is 
constituted by a case 72 and the resin section 74 as shown in drawing 1 . 
outcrop 72A of a case 72 -- the central touch-down of the central conductor 
section 50 - in order to connect with a conductor 54 (refer to drawing 2 (A)), it 
has exposed from the resin section 74. The terminal electrodes 74A-74E for 
connecting with the side-face electrodes 66A-66E mentioned above are formed 
in the resin section 74, respectively. 

[0022] Explanation of the whole assembly contains the central conductor section 
50 mentioned above in the opening 64 of the adjustment part by volume 60. And 
Conductors 52A, 52B, and 52C are soldered to the corresponding electrode 
patterns 62A, 62B, and 62C, respectively. 

[0023] Furthermore, this adjustment part by volume 60 is included in the 
shielding case section 70. this time ~ the central touch-down of the central 
conductor section 50 - the rear-face side of a conductor 54 is soldered to 
outcrop 72A of a case 72, and the side-face electrodes 66A-66E of the 
adjustment part by volume 60 are soldered to the terminal electrodes 74A-74E of 
the resin section 74, respectively. And the magnet 82 for direct-current magnetic 
field impression is arranged above the central conductor section 50, and it is 
equipped with the covering 84 which constitutes magnetic York between cases 
72 in these whole. A non-reciprocal circuit component is produced as mentioned 
above. 

[0024] The cross section of the principal part seen in the direction of an arrow 
head along with #2-#2 line in assembly ****** is shown in drawing 2 (B). As 
shown in this drawing, the terminal electrodes 74A and 74B of the resin section 
74 come to be located in the same flat surface to the external circuit substrate 80. 
The same is said of the terminal electrodes 74C, 74D, and 74E. Connection 
between a component and an external circuit is made by them. Thus, according 
to the example 1, I/O and touch-down of a signal are performed by the side-face 
electrode prepared in the substrate side face instead of the through hole. 



[0025] In addition, when obtaining the function as an isolator, the resistance 68 
for termination is soldered between electrode pattern 62C and 62D. Moreover, 
side-face electrode 66C and terminal electrode 74C are unnecessary in this case 
(the example 3, 4 reference which are mentioned later). 
[0026] As mentioned above, according to the example 1, the following 
effectiveness is acquired. 

(1) Since a side-face electrode is prepared instead of the terminal for external 
connection, it is not necessary to prepare the detailed through hole which needs 
the high technical force, and the miniaturization of the capacity substrate for 
adjustment also becomes possible. Moreover, generating of the crack which was 
being concentrated on the outskirts for external connection of a through hole is 
also prevented, and a strong fall is also prevented. 

[0027] (2) Dispersion in the property which the solder connection in the through 
hole part for external connection had produced owing to is prevented, and a 
property is improved. 

[0028] (3) Furthermore, suppose that the side-face electrode for external 
connection is formed after laminating sticking by pressure of the substrate of the 
adjustment part by volume 60 by this example. On the other hand, to JP,5- 
304404.A, before calcinating a side-face electrode, it prints, and the technique of 
calcinating after that and carrying out package formation with other electrodes is 
indicated. When this is compared with this example, in this example, there is an 
advantage that it is possible to produce a capacity substrate in large quantities as 
a set substrate. Moreover, while being able to compare with the technique of said 
official report and being able to take enough the reinforcement of the capacity 
substrate at the time of baking, deformation of the capacity substrate 
accompanying printing of a side-face electrode becomes that there is nothing, 
and there is also an advantage that the yield improves. 
[0029] 

[Example 2] Next, an example 2 is explained, referring to drawing 3 . As shown in 
this drawing (B), the central conductor section 100 mentioned above is 



constituted from the layered product which carried out laminating sticking by 
pressure of the ceramic green sheets 104A, 104B, 104C, and 104D by this 
example. Conductor patterns 102A, 102B, and 102C are formed in the ceramic 
green sheets 104A-104C, respectively. In addition, otherwise, the required 
electrode patterns the object for touch-down, for drawers, etc. are prepared in the 
ceramic green sheets 104A-104D. 

[0030] It calcinates and each of these ceramic green sheets 104A-104D are 
united with the adjustment part by volume 60 of an example 1, while carrying out 
laminating sticking by pressure, and a laminated circuit board 1 10 is produced. 
And as shown in this drawing (A), printing / printing formation of the side-face 
electrodes 110A-1 10E is carried out with a foreign news paste on the side face of 
this laminated circuit board 110, respectively. 

[0031] Next, explanation of the whole assembly contains the RF ferrite 56 in the 
opening 64 of the adjustment part by volume 60. And a laminated circuit board 
1 10 is included in the shielding case section 70, and the side-face electrodes 
1 10A-1 10E of a laminated circuit board 110 are soldered to the terminal 
electrodes 74A-74E of the resin section 74, respectively. And the magnet 82 for 
direct-current magnetic field impression is arranged up, and these whole is 
equipped with covering 84. A non-reciprocal circuit component is produced as 
mentioned above. 

[0032] In addition, when acquiring the property as an isolator, the resistance 68 
for termination is connected to the electrode patterns 102D and 102E. In this 
case, side-face electrode 1 10C and terminal electrode 74C are unnecessary, a 
conductor [ in / as compared with said example 1 / in this example 2 / the central 
conductor section ] -- it is only that structures mainly differ, and the fundamental 
operation is common and can acquire the same effectiveness as an example 1. 
[0033] 

[Example 3] Next, an example 3 is explained, referring to drawing 4 and drawing 
5 . In this example 3, as shown in drawing 5 (A), laminating sticking by pressure 
of the spacer sections 120A and 120B using the ceramic green sheet of the 



thickness equivalent to the thickness of a shielding case 124 (refer to drawing 4 ) 
is carried out, it is further calcinated by the adjustment part by volume 60 of the 
example 1 mentioned above, and a laminated circuit board 120 is produced. And 
as shown in drawing 4 , corresponding to the electrode patterns 62A, 62B, 62D, 
and 62E, the side-face electrodes 122A, 122B, 122D, and 122E are formed in 
the side face of this laminated circuit board 120, respectively. Moreover, in order 
to obtain the function as an isolator, the resistance 68 for termination is soldered. 
In addition, since this example is an example as an isolator, since it is 
unnecessary, side-face electrode 122C corresponding to electrode pattern 62C is 
not formed. 

[0034] Next, if the whole assembly is explained, the central conductor section 50 
mentioned above in the opening 64 of a laminated circuit board 120 will be 
contained, and the conductor and electrode pattern which correspond like an 
example 1 will be soldered, next, a laminated circuit board 120 includes in a 
shielding case 124 ~ having ~ the central touch-down of the central conductor 
section 50 ~ the rear-face side of a conductor 54 is soldered to a shielding case 
124. And the magnet 82 for direct-current magnetic field impression is formed 
above the central conductor section 50, and it is equipped with the covering 84 
which constitutes magnetic York between shielding cases 124 in these whole. A 
non-reciprocal circuit component is produced as mentioned above. 
[0035] The end face of the principal part seen in the direction of an arrow head 
along with #5-#5 line in assembly ****** is shown in drawing 5 (B). Since the 
spacer sections 120A and 120B were formed as shown in this drawing, the side- 
face electrodes 122A and 122B of a laminated circuit board 120 come to be 
located in the same flat surface to the external circuit substrate 80, and 
connection between a component and an external circuit is made by them. The 
same is said of the side-face electrodes 122D and 122E. 
[0036] 

[Example 4] Next, an example 4 is explained, referring to drawing 6 . As this 
example is also an example of an isolator and is shown in this drawing (B), the 



spacer sections 120A and 120B of an example 3 are formed in the laminated 
circuit board 110 of said example 2, and a laminated circuit board 130 is 
constituted. The side-face electrodes 130A, 130B, 130D, and 130E are formed in 
the side face of a laminated circuit board 130, respectively. The RF ferrite 56 is 
contained in the opening 64 of the adjustment part by volume 60. Others are the 
same as that of said example 4. Assembly ****** is shown in this drawing (C). It 
becomes the configuration which the side-face electrodes 130A, 130B, 130D, 
and 130E exposed from covering 84. Also in this example 4, a side-face 
electrode comes to be located in the same flat surface to an external circuit 
substrate by forming the spacer sections 120A and 120B like said example 3. 
[0037] 

[Other Example(s)] It is possible for there to be a gestalt of much operations in 
this invention, and to change to Oshi based on the above indication. For example, 
the following is also contained. 

(1) Although the capacity for adjustment was formed by inserting a ceramic green 
sheet by the electrode pattern, you may make it form adjustment capacity with a 
chip capacitor in said example. 

[0038] (2) The configuration of the resin section or the spacer section may be 
changed suitably if needed. For example, in an example 3 or an example 4, to 
acquire the property as a circulator, it is necessary to prepare a side-face 
electrode also about electrode pattern 62C. What is necessary is just to prepare 
the spacer section prepared in parallel in said example as one approach in a U 
shape. However, if an electrode pattern is taken about on a laminated circuit 
board, it can respond by preparing a side-face electrode in either of the spacer 
sections 120Aand 120B. 

[0039] (3) An ingredient, the manufacture approach, etc. of each part are 
arbitrary, and the well-known approach may be used. Also neither about an 
electrode nor the pattern of a conductor, it is limited to said example at all. 
[0040] (4) Although this invention was applied to the non-reciprocal circuit 
component of the type which uses one magnet for perpendicular magnetic field 



impression in said example, it is applicable also like the thing of the type used 
two. For example, in the examples 1 and 2, a magnet is formed in resin circles. In 
the examples 3 and 4, a magnet is formed between a shielding case and a RF 
ferrite, and the thickness of the spacer section is set up in consideration of 
magnetic thickness. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the configuration of 
the example 1 of this invention. 

[Drawing 2] It is drawing showing the principal part of an example 1. It is the end 
view which (A) met the development view of the central conductor section, and 
(B) met #2-#2 line of drawing 1 , and was seen in the direction of an arrow head. 
[Drawing 3] It is the decomposition perspective view showing an example 2. 
[Drawing 4] It is the decomposition perspective view showing an example 3. 
[Drawing 5] It is drawing showing the principal part of an example 3. It is the end 
view which (A) met the development view of a laminated circuit board, and (B) 
met #5-#5 line of drawing 4 , and was seen in the direction of an arrow head. 



[Drawing 6] It is the decomposition perspective view showing the principal part of 
an example 4. 

[Drawing 7] It is the decomposition perspective view showing a background 
technique. 

[Drawing 8] It is drawing showing the principal part of a background technique. 

[Description of Notations] 

50,100 ~ Central conductor section 

52A, 52B, 52C - Conductor 

54 -- central touch-down - a conductor 

56 -- RF ferrite 

60 -- Adjustment part by volume 

62A, 62B, 62C, 62D, 62E - Electrode pattern 

64 -- Opening 

66A, 66B, 66C, 66D, 66E - Side-face electrode 

68 -- Resistance for termination 

70 -- Shielding case section 

72 - Case 

74 - Resin section 

74A, 74B, 74C, 74D, 74E - Terminal electrode 
80 - External circuit substrate 
82 -- Magnet 
84 - Covering 

102A, 102B, 102C -- Conductor pattern 

104A, 104B, 104C, 104D -- Ceramic green sheet 

1 10,120,130 -- Laminated circuit board 

1 1 0A, 1 1 0B, 1 1 0C, 1 1 0D, 1 1 0E - Side-face electrode 

120A, 120B -- Spacer section 

122A, 122B, 122D, 122E - Side-face electrode 

124 -- Shielding case 

130A, 130B, 130D, 130E - Side-face electrode 
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